Patterns, Causes and Prevention of Facial Injury in Car Occupants
We all make mistakes of one kind or another almost every day of our lives but errors on the roads often have more serious consequences than do many other forms of human error. Assuming that men will continue to err it would seem worth- Table 1 Pattern of facial injury amongst 846 seriously injured occupants Percentages do not total 100, since many occupants sustained more than one type of injury * Most also sustained minor lacerations * Some also sustained minor tooth injury A Minor injury: any superficial injury to eyeball, with no permanent disability. Severe injury: any variety ofeyeball injury resulting in any degree of permanent loss of visual function while to try to prevent or to alleviate the injuries resulting from an accident as well as to try to prevent the accident itself. With this in mind I shall attempt to demonstrate the patterns and causes of injury to the face and, using this knowledge, discuss methods of reducing the incidence and severity of these injuries. Table 1 shows the overall pattern of injury to the face amongst 846 occupants of passenger cars or light vans, all of whom sustained injury in a road accident to some part of the body (though -not necessarily to the head), sufficiently serious to require detention in hospital. In this sample of seriously injured motor vehicle occupants the commonest types of injury to the face were grazes or lacerations, followed by fracture of a facial bone or of the lower jaw or damage to teeth; injury to the eye was relatively uncommon. Table 2 shows the causes of injury to the face amongst the same group of occupants. The leading cause of facial lacerations more severe than minor, i.e. lacerations more than 1 inch (2.5 cm) in length, was the windscreen, the next most common cause being the steering wheel assembly; the leading cause of eye injury more severe than minor was also the windscreen, but eye injuries were also caused by components other than the windscreen. The leading cause of tooth injury more severe than minor or of fracture of the facial bones or mandible was the steering wheel assembly, followed by the facia panel in the case of the teeth and mandible. In Table 3 is shown the incidence of different facial bone fractures in the sample under consideration. The different areas of the face are about equally represented although, of course, the overall severity of injury relating to the nasal bones is less than that of the other two fracture groups. There are 133 fractures in 118 faces, indicating that injuries of this kind are sometimes multiple. Loads Acceptable to the Face Information is beginning to be available relating to maximum dynamic loads that might be accepted by different parts of the face without causing bony injury. Swearingen (1965) gives some indication of the maximum safe loads for different facial bones, which he found by experiment. He also found that when the load is distributed uniformly over the whole face the injury tolerance level is considerably higher than for each bone separately.
Patterns ofInjury
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Reduction in Incidence and Severity ofInjuries The incidence and severity of facial injury amongst vehicle occupants can be reduced by attempting either to prevent the face from striking nonyielding components by restraining the occupant, for example with a safety belt; or by designing components to yield at or below the level of maximum safe loading as determined from injury tolerance studies; or by a combination of both methods. Table 4 shows the incidence of windscreen injuries sustained by the head amongst belted front-seat occupants of present-day passenger cars or light vans compared with unbelted front-seat occupants; it indicates a substantial reduction both in incidence and severity of injury when a belt is used. The risk of injury for restrained occupants is about half that for unrestrained occupants, and so the real reduction in head injuries is even greater than Table 4 shows. Fig 6 shows the end-results of the lacerative injuries illustrated in Figs 1, 2 and 3, photographed a year to eighteen months after the injuries had been sustained. It is apparent that the results of suture are not as satisfactory as might be desired, and in all three patients there 
Long-term Effects of Facial Injuries
What are the long-term effects of facial injuries? The answers to this question are not to be found in the surgeon's selective memory, nor in the hospital notes, however full and legible. The facts and a critical assessment of them rest -in the solicitor's medical reports, but even here there remain open-ended questions ofprognosis.
What follows is based on a review of the case notes and related medical reports on 100 patients (Table 1) who sustained major maxillofacial injuries in road traffic accidents. There can be no claim for statistical validity, particularly as no attempt is made to define 'major maxillofacial injury'. The details may, however, give some idea of the type of injuries sustained and the background to the long-term disabilities.
